Leishmania chagasi: in vitro differentiation of promastigotes monitored by flow cytometry.
A sequential development from a less infective to an infective stage of Leishmania promastigotes growing in culture has been previously reported. The aim of this work was to investigate whether freeze-fracture electron microscopy and flow cytometry would be able to provide some reliable morphological markers of in vitro differentiation of Leishmania chagasi promastigotes. The flow cytometry technique discriminates between the L. chagasi promastigotes from the different stages of their in vitro differentiation. The "forward scatter" intensity of the parasite, very high 15 hr after seeding when the parasites were very condensed and with a high DNA content per particle, strongly decreased during the culture course. Parallel experiments have shown a striking correlation between forward scatter intensity, growth curves, and infectivity of promastigote populations. By contrast, freeze-fracture techniques showed that in either less infective or infective promastigote plasma membranes, the intramembrane particles density in protoplasmic fracture faces (about 2800/micron 2) and in exoplasmic fracture faces (about 1000/micron 2) was independent of the time of cultivation. The amount of filipin lesions, which reflects the cholesterol content within the plasma membrane, was also constant throughout the culture course. Both data suggest that the architecture of the plasma membrane is an intrinsic characteristic of the promastigote stage. This study shows that whereas freeze-fracture electron microscopy does not provide markers for the differentiation of Leishmania promastigotes, flow cytometry may on the other hand be of value as a screening test for promastigote populations allowing the characterization of their developmental stages in in vitro cultures.